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1 EPOI 

Description 

[0001 ] The present invention relates to a liquid-perme- 
able topsheet for use in disposable body fluid absorptive 
articles such as sanitary napkins, disposable diapers 
and training pants and, a method and an apparatus for 
making the same. 

[0002] Concerning liquid-permeable topsheets used 
for body fluid absorptive articles, a technique is well 
known to make the topsheet from plastic film or nonwo- 
ven fabric, to provide the topsheet with liquid passages 
each extending therethrough from top to bottom thereof, 
the upper surface of the sheet being adapted to be in 
contact with the wearer's skin, and to arrange lower 
openings of the respective liquid passages so as to be 
in contact with an absorbent core so that a capillary 
action occurring within each liquid passage may be uti- 
lized to transfer excreted body fluids toward the- absorb- 
ent core. 

[0003] For example, Japanese Patent Publication No. 
1 982-1 7081 discloses a technique according to which a 
topsheet made of polyethylene film is provided with con- 
ically tapered capillaries and lower ends of the respec- 
tive capillaries are arranged so as to be closely in 
contact with an absorbent core. 
[0004] According to a technique disclosed by Japa- 
nese patent application Disclosure No. 1985-259261, a 
topsheet made of plastic film is provided with cylindrical 
liquid passages with their lower ends extending into an 
absorbent core. Such cylindrical liquid passages are 
more stable and therefore less deformable than conical 
liquid passages under a large load in the axial direction. 
[0005] Japanese patent application Disclosure No. 
1992-152945 discloses a technique according to which 
there is provided a high density area or rib continuously 
surrounding lower openings of respective liquid pas- 
sages. This technique certainly stabilizes an opening of 
each liquid passage against the deformation as well as 
the collapse and allows the body fluids to be effectively 
transferred toward an absorbent core. 
[0006] US Patent No. 4,741 ,941 discloses a method 
for making a topsheet provided with liquid passages uti- 
lizing the manufacturing process for melt blown nonwo- 
ven fabric or span bond nonwoven fabric. It is also 
proposed by this Disclosure that woody pulp is fed onto 
the lower side of the topsheet and a combination thus 
integrated is used for absorptive articles. 
[0007] Japanese patent application Disclosure No. 
1981-11058 discloses a technique according to which 
an upper sheet made of hydrophobic material is inte- 
grally combined with a lower sheet made of hydrophilic 
material so that the lower sheet partially rises up 
through a layer of the upper sheet until it is exposed 
beyond the upper surface of the upper sheet and 
thereby a plurality of liquid-permeable spots are formed. 
According to this technique, the foresaid liquid pas- 
sages may be replaced by these liquid-permeable spots 
to introduce the body fluids toward an absorbent core. 
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[0008] A soft touch is generally essential to the top- 
sheet and the conventional topshe ts as disclosed by 
the above-identified Patent Publication and Disclosure 
are also made of thin and soft materials from such a 

5 viewpoint With a negative consequence, however, that 
the conical liquid passages disclosed by said Japanese 
Patent Publication No. 1982-17081 as well as the cylin- 
drical liquid passages disclosed by said Japanese pat- 
ent application Disclosure No- 1985-259261 are 

w disadvantageous in that the lower openings, i.e., free 
ends of these liquid passages are liable to be deformed, 
so the liquid passages are readily collapse d, for exam- 
ple, even under a relatively low pressure against the 
wearer and the body fluids are often prevented thereby 

ts from being smoothly transferred toward the absorbent 
core. While a stability of each liquid passage against a 
compressive force axially exerted on the liquid passage 
can be more or less improved, the liquid passage is still 
ready to be collapsed under a force transversely 

20 exerted on the liquid passage since the liquid passage 
comprises soft material. 

[0009] While the technique disclosed by the above- 
identified Japanese patent application Disclosure No. 
1992-152945 may theoretically alleviate the problem 

25 that the liquid passage is apt to be collapsed, both a 
thickness of the topsheet and a diameter of the liquid 
passage are unfeasibly fine, so it would not be easy to 
provide the previously mentioned high density area or 
rib continuously surrounding the lower openings of the 

30 respective liquid passages although this is one of the 
most important features of the disclosed technique. 
[0010] The technique disclosed by US Patent No. 
4,741,941 provides a soft cloth-like touch by using mert- 
blown nonwoven fabric, but such nonwoven fabric lacks 

35 firmness and consequently the liquid passages are lia- 
ble to be collapsed and clogged. In addition, the nonwo- 
ven fabric is in rather close contact with a pulp layer fed 
to and combined with the lower side of the nonwoven 
fabric and, when this combined material is used in the 

40 absorptive articles, a quantity of moisture once held by 
the pulp layer readily exudes and spreads over the 
upper surface of the melt-blown nonwoven fabric under 
a body pressure of the wearer who experiences then 
the unpleasant feel of wetness. 

45 [001 1 ] The technique disclosed by Japanese patent 
application Disclosure No. 1981-11058 is free from 
apprehension that the liquid passages might be col- 
lapsed and clogged and the lower sheet visibly exposed 
through the upper sheet as viewed from above advanta- 

so geously functions to absorb sweat when it comes in 
contact with the skin of the wearer, since the lower 
sheet is hydrophilic. However, the quantity of moisture 
once held by the lower sheet readily flows back toward 
the upper sheet under body pressure of the wearer, 

55 since the lower sheet is in close contact with the upper 
sheet primarily composed of nonwoven fabric. Accord- 
ingly, this technique also has a problem that the wearer 
experiences the unpleasant feel of wetness. 
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[0012] US-A-5171238 discloses an absorbent pad, 
such as a sanitary napkin having a plurality of liquid 
passages extending therethrough and a skin-contacting 
area formed around the upper openings of the liquid 
passages. The topsheet may comprise a laminate con- 
sisting of an upper layer made of thermoplastic film, and 
a lower layer made of a nonwoven fabric of thermoplas- 
tic fibres and provided with a skin non-contacting area 
opposed to the skin-contacting area and an area 
welded around the lower openings of the liquid pas- 
sages. 

[001 3] It is therefore a principal object of the invention 
to provide a topsheet comprising a first sheet having liq- 
uid passages and a skin-contacting area, and a second 
sheet underlying said first sheet, in which the possible 
occurrence of deformation of the liquid passages, on 
the one hand, and of the backflow of body fluids from 
the second sheet toward the first sheet, on the other 
hand, is avoided, thereby solving the problems encoun- 
tered by the conventional topsheets. 
[001 4] Accordingly, a first aspect of the invention con- 
sists in a topsheet for use in body fluid absorptive arti- 
cles, said topsheet being provided with a plurality of 
liquid passages each extending through the topsheet 
from an upper opening to a lower opening thereof and a 
skin-contacting area continuously formed around the 
upper openings of the respective liquid passages, said 
topsheet comprising a first sheet made of thermoplastic 
film and provided with said liquid passages and skin- 
contacting area, and a second sheet underlying said 
first sheet and made of nonwoven fabric of thermoplas- 
tic fibres and provided with a skin-non-contacting area 
opposed to said skin-contacting area and an area 
welded to said liquid passages along peripheral edges 
of their lower openings; characterised in that an area of 
said second sheet is exposed within said liquid pas- 
sages, so that inner walls of said liquid passages, said 
skin-contacting area and said skin-non-contacting area 
spaced by said liquid passages from said skin-contact- 
ing area cooperate together to define cavities extending 
in the direction of the thickness of the topsheet. 
[001 5] Preferably, said area exposed within said liquid 
passages defines skin-contacting spots rising up into 
the respective liquid passages but not beyond the upper 
surface of said skin-contacting area. 
[0016] Preferably, said first sheet is hydrophobic and 
said second sheet is hydrophilic. 
[0017] According to a second aspect, the invention 
consists in a method for making a topsheet for use in 
body fluid absorptive articles, said topsheet being pro- 
vided with a plurality of liquid passages each extending 
through the topsheet from an upper opening to a lower 
opening thereof and a skin-contacting area continu- 
ously formed around the upper openings of the respec- 
tive liquid passages, said method comprising the steps 
of: 

forming a first sheet provided with said liquid pas- 
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sages and said skin-contacting area from a thermo- 
plastic sheet and a second sheet made of 
nonwoven fabric having a skin-non-corrtacting area 
opposed to said skin-contacting area defined by 

5 said first sheet and an area welded to said liquid 
passages around their tower openings; character- 
ised in that said second sheet is formed by blowing 
molten fibres onto a lower side of said first sheet so 
that said skin-non-contacting area is spaced from a 

w lower surface of said skin-contacting area, and said 
skin-contacting area, inner walls of said liquid pas- 
sages and said skin non-contacting area cooperate 
to define cavities extending in the direction of the 
thickness of the topsheet. 

15 

[0018] According to a third aspect, the invention con- 
sists in an apparatus for making a topsheet for use in 
body fluid absorptive articles, said topsheet being pro- 
vided with a plurality of liquid passages each extending 
20 through the topsheet from an upper opening to a lower 
opening thereof and a skin-contacting area continu- 
ously formed around the upper openings of the respec- 
tive liquid passages, said apparatus comprising: 

25 (1) at least one melt-blow extruder used to form a 
first sheet provided with said liquid passages and 
skin-contacting area; 

(2) a mold against which molten fibres are blown 
from said at least one melt-blow extruder used for 

30 formation of said first sheet to form blown nonwo- 
ven fabric, said mold being provided with a plurality 
of protrusions and indents alternately arranged and 
serving as forming dies to form said nonwoven fab- 
ric with said liquid passages and a skin-contacting 

35 area and being responsive to an output of molten 
ftores from said at least one melt-blow extruder 
used for formation of the first sheet to operate at the 
optimum speed; 

(3) suction means provided in opposition to said at 
40 least one melt-blow extruder for the first sheet; 

and being characterised by: 
. (4) at least one further melt-blow extruder used for 
formation of a second sheet and adapted to blow 
molten fibres against a lower side of said first sheet 
45 released from said mold and thereby to form said 
second sheet comprising melt-blown nonwoven 
fabric welded to the respective liquid passages 
around their lower openings; 

(5) conveyor means to transport said first sheet 
so toward said at least one further melt-blow extruder 

used to form the second sheet; and 

(6) further suction means provided in opposition to 
said at least one further melt-blow extruder for the 
second sheet. 

55 

[0019] With the topsheet constructed as has been 
described according to the invention, the second sheet 
made of nonwoven fabric is welded to the liquid pas- 
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sages around their lower openings so as to restrict the 
deformation possibly occurring in peripheral edges of 
the respective lower openings. Additionally, the first 
sheet and the second sheet are continuous with the liq- 
uid passages around their upper and lower openings, 5 
respectively, so as to stabilize the liquid passages relia- 
bly not only against the axial force but also against the 
transverse force. 

[0020] The body fluids flow into the liquid passages 
and reach the lower openings thereof, whereupon the 10 
body fluids are permeated through the second sheet 
then partly absorbed by spots of the absorbent core 
immediately underlying these lower openings, partly dif- 
fused laterally through the second sheet and are 
absorbed by the portions of the absorbent core which 15 
are in contact with the skin-non-contacting area of the 
second sheet. The skin-non-contacting area of the sec- 
ond sheet moistened by such diffusion is kept spaced 
from the lower side of the skin-contacting area and 
there is no apprehension that the backfiow of the body 20 
fluids from the skin-noncontacting area toward the skin- 
contacting area might give the wearer unpleasant feel of 
wetness. 

[0021 ] The second sheet is preferably hydrophilic and, 
when its skin-contacting surface rising up into the liquid 25 
passages comes in contact with the skin of the wearer, 
the capillary action occurring between the fibres consti- 
tuting this sheet functions to transfer sweat into the 
absorbent core. 

[0022] In the method for making the topsheet of the 30 
invention comprising the first sheet and the second 
sheet, molten fibres are blown against the lower side of 
the first sheet provided with the skin-contacting area 
and the liquid passages to form the second sheet made 
of melt-blown nonwoven fabric, and thereby the second 35 
sheet is welded to the first sheet around the lower open- 
ings of the respective liquid passages and the skin-non- 
contacting area is kept spaced from the lower side of 
the skin-contacting area. The second sheet is visibly 
exposed within the respective liquid passages when the 40 
first sheet is viewed from directly above. 
[0023] The apparatus for continuously making the top- 
sheet of the invention comprising the first sheet and the 
second sheet comprises the melt-blow extruder exclu- 
sively used to form a first sheet, the mold being respon- 45 
sive to the output of molten fibres from the melt-Wow 
extruder to operate at the optimum speed, the meft-blow 
extruder exclusively used to form the second sheet on 
the lower side of the first sheet, and conveyor means for 
the first sheet. so 
[0024] The invention will be described by way of 
example with reference to the accompanying drawings, 
in which: 

Fig. 1 is a perspective view showing, as partially ss 
broken away, a sanitary napkin; 
Fig. 2 is a sectional view partially showing a top- 
sheet according to one embodiment of the inven- 


tion on an enlarged scale; 

Fig. 3 is a schematic diagram illustrating a topsheet 

manufacturing process, according t another 

embodiment; 

Fig. 4 is a diagram similar to Fig. 3 but showing an 
alternative embodiment of the topsheet manufac- 
turing process; 

Fig. 5 is a magnified microscopic photo showing a 
section of the topsheet; 

Fig. 6 is a magnified microscopic photo showing 
upper openings and apices of liquid passages in 
the topsheet; 

Fig. 7 is a magnified microscopic photo showing the 
upper openings as viewed from right above; and 
fig. 8 is a magnified microscopic photo showing the 
liquid passages. 

[0025] Referring to Rg. 1 , a sanitary napkin 1 is shown 
in a perspective view as partially broken away. As 
shown, the napkin 1 comprises a liquid-permeable top- 
sheet 2, a liquid-impermeable backsheet 3 and an 
absorbent core 4 sandwiched between these two 
sheets 2, 3, wherein the topsheet 2 entirely envelops 
the absorbent core 4 with opposite side edges thereof 
being overlapped and sealed together on the backside 
of the napkin 1 ,and edge portions extending along lon- 
gitudinally opposite ends of the napkin 1 being also 
sealed together. The backsheet 3 is interposed between 
the topsheet 2 lying on the backside of the napkin 1 and 
the absorbent core 4. 

[0026] Referring to Fig. 2 t the topsheet 2 is schemati- 
cally illustrated in a partial section cut in the direction of 
its thickness. As illustrated, the absorbent core 4 is in 
close contact with the underside of the topsheet 2. The 
topsheet 2 comprises an upper sheet 7 in the form of 
nonwoven fabric which comprises, in turn, an integral 
laminate of a first layer 7a and a second layer 7b both 
made of melt-blown fibres, and a lower sheet 8 underly- 
ing the upper sheet 7 and made of melt-blown nonwo- 
ven fabric. While the upper sheet 7 is described herein 
as the two-layered sheet, the upper sheet 7 may be 
formed as the single-layered sheet comprising either 
one of the first layer 7a and said second layer 7b. 
[0027] The upper sheet 7 has upper openings 1 1 and 
lower openings 12. The upper sheet 7 further includes a 
plurality of liquid passages 13 each extending through 
the sheet 7 from the upper opening 1 1 to the lower 
opening 12 and a skin-contacting area 14 which is 
formed as a continuous planar zone extending around 
the respective upper openings 11. The density and/or 
fineness of the first layer 7a may be selected to be 
higher than those of the second layer 7b to enhance the 
firmness of the upper sheet 7, and to maintain the soft 
touch of the second layer 7b. 
[0028] The lower sheet 8 includes a skin-noncontact- 
ing area 15 opposed t the skin-contacting area 14 of 
the upper sheet 7, an area 16 bonded to peripheral 
edges of the lower openings 1 2 and an area 25 exposed 
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within the liquid passages 13. Th upper sheet 7 and 
the lower sheet 8 are integrated with each other by 
means of welding and/or mechanical intertwinement 
around the respective lower openings 12. An upper side 
15A of the skin-noncontacting area 15 is spaced from s 
an underside 14B of the skin-contacting area 14, so the 
sheets 7, 8 cooperate with walls of the liquid passages 
13 to define cavities 20. The exposed area 25 rises up 
into the respective liquid passages 13 and is truncated- 
cone- or cone-shaped as viewed in a section cut in the 
direction of the topsheefs thickness. The exposed area 
25 has a side wall 1 7, an apex 1 8 and a height h approx- 
imately equal to or smaller than a height H of the liquid 
passages 13. Accordingly, the apex 18 is substantially 
coplanar with the skin-contacting area 14 or slightly 
lower than the skin-contacting area 14, and not only the 
skin-contacting area 14 but also the apex 18 come in 
contact with the wearer's skin under - body pressure 
exerted on the skin-contacting area 14. A V-shaped 
groove 19 is defined between the side wall 17 and the 
wall of the associated liquid passage 1 3. Inside the trun- 
cated-cone-shape, i.e., between the apex 18 and the 
absorbent core 4, a space 18A is defined, within which 
there is little or no extending fibres of the first sheet 7a 
and the absorbent core 4. The skin-noncontacting area 
15 is in contact with the absorbent core 4 comprising a 
mixture of fluff pulp and high absorption polymer pow- 
ders. 

[0029] In the topsheet 2, both the upper openings 1 1 
and the lower openings 12 of the respective liquid pas- 
sages 1 3 may be selectively configured, for example, as 
circular, elliptical, polygonal, or indeterminate shaped 
openings. For example, with the liquid passages 13 
each having upper and lower openings which are circu- 
lar shaped, it is preferred that the upper opening 1 1 has 
a diameter of 0.5 to 5 mm at an opening/area ratio of 20 
to 80% and each liquid passage 1 3 has a height H of 0. 1 
to 5 mm. The lower opening 12 may have a diameter 
larger or smaller than the diameter of the upper opening 
11. The fineness of the melt -blown fibres forming the 
melt-blown nonwoven fabric of the second layer 7b and 
the lower sheet 8 is preferably in the order of 0.01 to 1 
denier in order to assure a soft touch, but the fineness 
of melt-biown fibres forming the first layer 7a may be 1 
denier or higher. The topsheet 2 can present an air-per- 
meability so far as there are interstices among the 
fibres. When such air-permeability is not required, the 
upper sheet 7 as a whole may be formed by a plastic 
sheet rather than by a melt-blown nonwoven fabric or 
only the first layer 7a may be formed by such plastic 
sheet. In such case, the surface of the sheet may be 
embossed to make it rough, if necessary. 
[0030] Referring to Fig. 3, a process of manufacturing 
the topsheet 2 is schematically illustrated. The process 
comprises a first molding step 28 utilizing a molding 
drum 30 and first and second melt-blow extruders 31, 
32 provided around the molding drum 30 and a second 
molding step 29 utilizing an endless belt 33 and a third 


melt-blow extruder 34 provided above the endless belt 
33. It should be understood that, when it is desired to 
form the first sheet 7 as the single-layered sheet either 
one of the first and second melt-blow extruders 31, 32 
may be suspended. 

[0031 ] In the first process 28, the molding drum 30 is 
provided around its outer peripheral surface with protru- 
sions 35 and indents 36 which are alternately arranged 
and serve as forming dies so that melt-blown fibres 40 
are blown from the first melt-blow extruder 31 against 
the forming dies under the effect of sections 41 to form 
a nonwoven fabric layer 40a destined to be the first layer 
7a of the first sheet 7. Similarly, melt-blown fibres 42 are 
blown from the second melt-blow extruder 32 against 
the nonwoven fabric layer 40a to form a nonwoven fab- 
ric layer 42a destined to be the second layer 7b of the 
first sheet 7. A laminate of these nonwoven fabric layers 
40a, 42a is then molded by the drum 30 to obtain a roll 
7A of the first sheet 7 having the skin-contacting area 1 4 
of the first sheet 7 formed by the protrusions 35 and the 
liquid passages 13 formed by the indents 36. It should 
be understood that various factors such as respective 
amounts of the fibres 40, 42 to be blown, the intensity of 
respective sections 41 and the depth of each indent 36 
may be adjusted during the first molding process 28 so 
that the fibres 40, 42 may extend upward along side 
walls of the respective indents 36 so as to form the liq- 
uid passages 13 and may become loose at the bottom 
of the respective indents 36 so as to form openings 37 
destined to be the lower openings 1 2 of the first sheet 7. 
Inner and outer surfaces of the molding drum 30 are air- 
permeable. 

[0032] The roll 7A is separated from the peripheral 
surface of the molding drum 30 as it is transferred from 
the first molding process 28 to the second molding proc- 
ess 29, and laid on the endless belt 33 with its surface 
which has contacted the peripheral surface of the mold- 
ing drum 30 facing upward. Under the effect of a suction 
43, melt-blown fibres 44 are blown from the third melt- 
blow extruder 34 against said surface facing upward to 
form a nonwoven fabric layer 44a destined to be the 
second sheet 8. The amount of the fibres 44a to be 
blown and the intensity of the suction 43 may be 
adjusted to assure that the fibres 44 are exposed at the 
openings 37, extending upward into the liquid passages 
13 and, if it is necessary, the forward end of the melt- 
blown nonwoven fabric layer 44a may come in contact 
with the upper surface of the endless belt 33 to form a 
planar layer defining the apex 18 as well as the space 
18A of the lower sheet 8. It should be understood that 
the effect of the suction 43 may be attenuated to reduce 
or practically eliminate the rise-up of the melt-blown 
nonwoven fabric and such product also may be used as 
the topsheet 2. 

[0033] Fig. 4 illustrates an alternative process for 
manufacturing the topsheet 2 which is somewhat differ- 
ent from the process illustrated by Fig. 3. Referring to 
Fig. 4, said molding drum 30 is replaced by an endless 
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belt 61 provided with the protrusions 35 and the indents 
36 which are alternately arranged and serve as forming 
dies to form the melt-blown nonwoven fabrics 40a. 42a 
and the endless belt 61 is counterclockwise rotated by 
driving rolls 62. 63. TTie remainder of this process is 
substantially similar to that illustrated by Fig. 3. When 
the first and second melt-blow extruders 31 , 32 are too 
large to install them at closely adjacent locations, it will 
be convenient to employ this endless belt 61 . 
[0034] In both processes illustrated by Figs. 3 and 4, 
the melt-blown fibres 40. 42 forming the first or upper 
sheet 7 are fluffed around the lower openings 12 in the 
direction of the suction 41 . The melt-blown ftores 44 
blown from the third melt-blow extruder 34 against this 
upper sheet 7 are welded to and/or twist about the other 
melt-blown fibres 40, 42 and thereby integrate the sec- 
ond or lower sheet 8 with the upper sheet 7. In both 
processes illustrated, the lower layer 40a of melt-blown 
nonwoven fabric having a higher density or fineness is 
first formed in order to make the topsheet 2 firm and 
then the upper layer 42a of melt-blown nonwoven fabric 
having a lower density or fineness is formed in order to 
provide the topsheet 2 which can give its wearer a cloth- 
like soft touch. 

[0035] Figs. 5 through 8 are magnified microscopic 
photos of the topsheet 2 produced by the process illus- 
trated by Fig. 3. Referring to Fig. 5 corresponding to Fig. 
2 and showing a section of the topsheet 2. the lower 
sheet 8 underlies the- upper sheet 7 which is provided 
with the skin-contacting area 14 and the liquid passages 

13, and the lower sheet 8 includes the skin-noncontact- 
ing area 15 and the truncated-cone- or cone-shaped 
exposed area 25 which defines the space 18A therein. 
Mutually opposing inner surfaces of the skin-contacting 
area 14 and the skin-noncontacting area 15 are spaced 
from each other and cooperate with the wall of the asso- 
ciated liquid passage 13 to form the cavity 20. 

[0036] Fig. 6 is a magnified microscopic photo of the 
topsheet 2 showing, in detail . the skin-contacting area 

1 4, the upper openings 1 1 of the upper sheet 7 and the 
apex 18 of the lower sheet 8 as viewed from obliquely 
above. 

[0037] Fig. 7 is a fifty times magnified photo of the top- 
sheet 2 as viewed from directly above. As shown, the 
upper sheet 7 and the apex 18 respectively comprise 
the melt-blown f tores, the apex 1 8 presenting a fibre dis- 
tribution density lower than in the upper sheet 7. 
[0038] Fig. 8 is a fifty times magnified photo of the top- 
sheet 2 in a section cut in the direction of its thickness, 
showing the liquid passages 1 3 and the truncated-cone- 
shaped exposed area 25 of the lower sheet 8. Though 
inadequately clear, it will be seen that the wall of liquid 
passage 13 is two-layered, i.e., consists of the melt- 
blown nonwoven fabrics 7a. 7b; the lower sheet 8 is 
welded to and/or twist about the upper sheet 7 around 
the lower openings 12 of th liquid passages 13; the V- 
shaped groove 19 is formed by the side wall 17 of the 
exposed area 25 and the adjacent wail of the liquid pas- 


sage 13; and the apex 18 of the exposed area 25 is sub- 
stantially coplanar with the skin-contacting area 14. 
[0039] Instead of using the above-mentioned melt- 
blown nonwoven fabric, it is also possible within the 

5 scope of the invention to form the upper sheet 7 which 
is the important component of the topsheet 2 by using 
the nonwoven fabric made of other thermoplastic syn- 
thetic resin fibres or thermoplastic synthetic resin sheet. 
Preferably, the upper sheet 7 is made from suitable 

10 hydrophobic material so that a dry touch may be main- 
tained even after the excretion of body fluids, and the 
lower sheet 8 can be formed also from hydrophilic ther- 
moplastic synthetic resin nonwoven fabric other than 
the melt-blown nonwoven fabric so that the body fluids 

15 may be transferred toward the absorbent core and at 
the same time extensively spread over the lower sheet 
8 as rapidly as possible. Such hydrophilic nonwoven 
fabric destined to form the lower sheet 8 may be 
obtained, for example, by coating the nonwoven fabric 

20 made of polyolefins such as polyethylene and polypro- 
pylene or polyesters with 0.1% aqueous solution of 
hydrophilicity giving agent such as fatty acid alkyd 
amide cationic agent or by homogeneously mixing any 
one of said synthetic resins with 0.3 to 1.0 w % of 

25 hydrophilicity giving agent such as glycerin monostear- 
ate and by using this mixture as starting material for the 
desired nonwoven fabric. 

[0040] Instead of using such hydrophilicity giving 
agent, it is also possible to employ, as the lower sheet 8, 

30 the nonwoven fabric obtained from starting material as 
follows: ethylene-olefin copolymer having a density 
less than 0.900 g/cm 3 and a degree of crystallinity of 5 
to 40% or resinous composition containing this copoly- 
mer as its main ingredient, for example, the ethylene- - 

35 olefin copolymer of 100 parts by weight blended with 
resin of parts by weight less than 100 such as low, 
medium or high density polyethylene, linear low density 
polyethylene, polypropylene, polybutene-1, or ethylene- 
vinyi acetate copolymer. 

40 [0041] A specific example of the ethylene- -olefin 
copolymer has 3 to 10 carbons in its -olefin, ethylene 
content of 85 to 95 mol %. melt flow rate (MFR) of 1 to 
200 g/1 0 min measured under a load of 21 60 g at 1 90°C 
(according to ASTM D1 238), a density of 0.870 g/cm 3 to 

45 0.900 g/cm 3 and a degree of X-ray crystallinity of 5 to 40 
%. The nonwoven fabric such as melt-blown nonwoven 
fabric obtained from the above-mentioned resin or res- 
inous composition is not only hydrophilic but also soft 
and stretchabie, so particularly suitable for the material 

so of the lower sheet 8. It should be understood that the 
ethylene-olefin copolymer or the resinous composition 
containing this copolymer as its main ingredient or the 
sheet of nonwoven fabric or the like obtained therefrom 
may be treated with said hydrophilicity giving agent to 

55 further enhance its hydrophilicity. 

[0042] In the topsheet constructed according to the 
invention, the liquid passages are effectively shape-sta- 
bilized and difficult to be blocked, since the lower sheet 
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is welded to and/or twist about the upper sheet around 
the tower openings of the respective liquid passages. 
[0043] Th cavity defined between th upper sheet 
and the lower sheet serves to prevent the body fluids 
from flowing back to the upper sheet even when the s 
lower sheet is wetted with the body fluids spreading 
over the lower sheet, so the absorptive articles employ- 
ing this topsheet never give the wearer the unpleasant 
feel of wetness. 

[0044] The body fluids excreted over the topsheet rap- 10 
idly reach the lower openings of the liquid passages 
under the effect of capillary phenomenon occurring 
between each pair of the adjacent wall of the liquid pas- 
sage and side wall of the exposed area rising up into the 
liquid passage, then partly pass through the lower sheet is 
and are absorbed by the spot of the absorbent core 
which immediately underlies the lower opening of this 
liquid passage, partly spread over the lower sheet and 
are absorbed by the remainder portion of the absorbent 
core being in contact with the skin-noncontacting area 20 
of the lower sheet. In this manner, the topsheet of the 
invention allows the absorption rate to be improved over 
the topsheet of prior art merely provided with the liquid 
passages. 

[0045] If the apex formed by the portion of the lower 25 
sheet rising up into the liquid passage is composed of 
hydrophilic nonwoven fabric adapted to come in contact 
with the wearer's skin, said capillary phenomenon 
serves also to transfer sweat when the wearer is sweaty. 
Accordingly, even when the upper sheet is made of 30 
hydrophobic plastic film, the topsheet can be sweat- 
absorptive. While the apex may possibly absorb some 
quantity of moisture from the absorbent core under the 
capillary effect, such quantity of moisture absorbed 
back can be minimized by the space defined between 35 
the apex and the absorbent core. 
[0046] High shape-stability of the liquid passages 
improves a cushioning effect and therefore comfortable- 
ness of wearing the absorptive articles. 
[0047] The topsheet can be easily manufactured, 40 
since the melt-blown nonwoven fabric is formed merely 
by blowing molten fibres against the underside of the 
upper sheet. 

[0048] With the apparatus of the invention for making 
the topsheet. the upper sheet is formed by the first and 45 
second melt-blow extruders exclusively used to form the 
first and second sheets, respectively and then the lower 
sheet is formed by blowing molten fibres from the third 
melt-blow extruder against the underside of the upper 
sheet, thus allowing the topsheet to be continuously so 
produced. 

Claims 

1 . A topsheet (2) for use in body fluid absorptive arti- ss 
cles (1), said topsheet (2) being provided with a plu- 
rality of liquid passages (13) each extending 
through the topsheet (2) from an upper opening 


(1 1) to a lower opening (12) thereof and a skin-con- 
tacting area(14) continuously formed ar und the 
upper openings (11) of the respective liquid pas- 
sages (13), said topsheet (2) comprising a first 
sheet (7) made of thermoplastic film and provided 
with said liquid passages (13) and skin-contacting 
area (14), and a second sheet (8) underlying said 
first sheet (7) and made of nonwoven fabric of ther- 
moplastic fibres and provided with a skin-non-con- 
tacting area (15) opposed to said skin-contacting 
area (14) and an area (16) welded to said liquid 
passages (13) along peripheral edges of their lower 
openings (12); characterised in that an area (25) of 
said second sheet (8) is exposed within said liquid 
passages (1 3), so that inner walls of said liquid pas- 
sages (13), said skin-contacting area (14) and said 
skin-non-contacting area (15) spaced by said liquid 
passages (13) from said skin-contacting area (14) 
cooperate together to define cavities (20) extending 
in the direction of the thickness of the topsheet (2). 

2. A topsheet (2) according to Claim 1, wherein said 
area (25) exposed within said liquid passages (13) 
define skin-contacting spots rising up into the 
respective liquid passages (13) but not beyond the 
upper surface of said skin-contacting area (4). 

3. A topsheet (2) according to Claim 1 or 2, wherein 
said first sheet (7) is hydrophobic and said second 
sheet (8) is hydrophilic. 

4. A method for making a topsheet (2) for use in body 
fluid absorptive articles (1), said topsheet (2) being 
provided with a plurality of liquid passages (13) 
each extending through the topsheet (2) from an 
upper opening (11) to a lower opening (12) thereof 
and a skin-contacting area (14) continuously 
formed around the upper openings (11) of the 
respective liquid passages (13), said method com- 
prising the steps of: 

forming a first sheet (7) provided with said liq- 
uid passages (13) and said skin-contacting 
area (14) from a thermoplastic sheet and a 
second sheet (8) made of nonwoven fabric 
having a skin-non-contacting area (15) 
opposed to said skin-contacting area (14) 
defined by said first sheet (7) and an area (16) 
welded to said liquid passages (13) around 
their tower openings (12); characterised in that 
said second sheet (8) is formed by flowing mol- 
ten fibres onto a lower side of said first sheet 
(7) so that said skin-non-contacting area (15) is 
spaced from a lower surface of said skin-con- 
tacting area (14), and said skin-contacting area 
(14), inner walls of said liquid passages (13) 
and said skin-non-contacting area (15) cooper- 
ate to define cavities (20) extending in the 
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direction of the thickness of th topsheet (2). 

5. An apparatus for making a topsheet (2) for use in 
body fluid absorptive articles (1), said topsheet (2) 
being provided with a plurality of liquid passages s 

(13) each extending through the topsheet (2) from 
an upper opening (11) to a lower opening (12) 
thereof and a skin-contacting area (14) continu- 
ously formed around the upper openings (11) of the 
respective liquid passages (13), said apparatus 10 
comprising: 

(1) at least one melt-btow extruder (31 ,32) used 
to form a first sheet (7) provided with said liquid 
passages (13) and skin-contacting area (14); is 

(2) a mold (30) against which molten fibres 
(40,42) are blown from said at least one melt- 
blow extruder (31 ,32) used for formation of said 
first sheet (7) to form blown nonwoven fabric, 
said mold (30) being provided with a plurality of 20 
protrusions (35) and indents (36) alternately 
arranged and serving as forming dies to form 
said nonwoven fabric with said liquid passages 

(13) and a skin-contacting area (14) and being 2. 
responsive to an output of molten fibres (40,42) 25 
from said at least one melt-blow extruder 
(31 ,32) used for formation of the first sheet (7) 
to operate at the optimum speed; 

(3) suction means (41) provided in opposition 

to said at least one melt-blow extruder (31 ,32) 30 
for the first sheet (7); 3. 
and being characterised by: 

(4) at least one further melt-blow extruder (34) 
used for formation of a second sheet (8) and 
adapted to blow molten fibres (44) against a 35 4. 
lower side of said first sheet (7) released from 

said mold (30) and thereby to form said second 
sheet (8) comprising melt-blown nonwoven fab- 
ric welded to the respective liquid passages 
(13) around their lower openings (12); 40 

(5) conveyor means (33) to transport said first 
sheet (7) toward said at least one further melt- 
blow extruder (34) used to form the second 
sheet (8); and 

(6) further suction means (43) provided in 45 
opposition to said at least one further melt-blow 
extruder (34) for the second sheet (8). 

PatentansprQche 

so 

1. Decklage (2) fur KOrperflOssigkeit absorbierende 
Artikel (1), wobei die DecWage (2) mit einer Vietzahl 
von Flussigkeitsdurchgangen (13) versehen ist. die 
sich jeweils von einer oberen Offnung (1 1) zu einer 
unteren Offnung (1 2) davon durch die DecWage (2) ss 
erstrecken. und einem hautkontaktierenden Gebiet 

(14) , das kontinuierlich urn die oberen Offnungen 
(11) der entsprechenden FIGssigkeitsdurchgange 


(13) geformt ist, wobei die Decklage (2) eine rste 
aus Thermoplastfolie hergestellte Lag (7) aufweist 
und mit den Flussigkeitsdurchgangen (13) und dem 
hautkontaktierenden Gebiet (14) versehen ist und 
eine zweite, urtter der ersten Lage (7) gelagerte 
Lage (8), und die aus Faservties aus Thermoplast- 
fasern hergestelft ist und mit einem nicht hautkon- 
taktierenden Gebiet (15) versehen ist. das dem 
hautkontaktierenden Gebiet (14) gegenuberliegt, 
und ein an die FIQssigkeitsdurchgange (13) entlang 
peripheren Randem saner unteren Offnungen (12) 
geschweiBtes Gebiet (16); dadurch gekenn- 
zeichnet, dass ein Gebiet (25) der zweiten Lage (8) 
in den Flussigkeitsdurchgangen freigelegt ist, so 
dass innere Wande der FIQssigkeitsdurchgange 
(13), das hautkontaktierende Gebiet (14), und das 
von den Flussigkeitsdurchgangen (13) von dem 
hautkontaktierenden Gebiet (14) beabstandete 
nicht hautkontaktierende Gebiet (15) zusammen- 
wirken, um Hohiraume (20) zu definieren, die sich 
in die Richtung der Dicke der Decklage (2) erstrek- 
ken. 

Decklage (2) nach Anspruch 1, worin das in den 
Flussigkeirsdurchgangen (13) freigelegte Gebiet 
hautkontaktierende Stelfen definiert, die sich nach 
oben in die entsprechenden FIQssigkeitsdurch- 
gange (13) erheben, aber nicht uber die obere 
Oberfiache des hautkontaktierenden Gebiets (14). 

Decklage (2) nach Anspruch 1 Oder 2, worin die 
erste Lage (7) wasserabweisend ist und die zweite 
Lage (8) wasseranziehend ist 

Verfahren zum Herstellen einer Decklage (2) zur 
Benutzung in KOrperflussigkeit absorbierenden 
Artikeln (1), wobei die Decklage (2) mit einer Viet- 
zahl von Flussigkeitsdurchgangen (13) versehen 
ist die sich jeweils durch die Decklage (2) von einer 
oberen Offnung (11) zu einer unteren Offnung (12) 
davon erstrecken, und einem hautkontaktierenden 
Gebiet (14), das kontinuierlich um die oberen Off- 
nungen (11) der entsprechenden FIQssigkeits- 
durchgange (13) geformt ist, wobei das Verfahren 
die folgenden Schrrtte aufweist: 

Formen einer ersten mit den Flussigkeitsdurch- 
gangen (13) und dem hautkontaktierenden 
Gebiet (14) versehenen Lage (7) aus einer 
Thermoplastlage und einer aus Faservlies her- 
gesteilten Lage (8) mit einem nicht hautkontak- 
tierenden Gebiet (15) gegenQber dem von der 
ersten Lage (7) definierten hautkontaktieren- 
den Gebiet (14), und eines um seine unteren 
Offnungen (12) an die FIQssigkeitsdurchgange 
(13) geschweiBtes Gebiet (16); dadurch 
gekennzeichnet dass die zweite Lage (8) 
durch StrOmen von geschmolzenen Fasern auf 
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eine untere Seite der ersten Lage (7) geformt 
ist, so dass das nicht hautkontaktierende 
Gebiet (15) von einer unteren Oberflache des 
hautkontakti renden Gebiets (14) beabstandet 
ist, und das hautkontaktierende Gebiet (14), 5 
die inneren Wande der ROssigkeitsdurch- 
gange (13) und das nicht hautkontaktierende 
Gebiet (15) zusammenwirken, urn Hohlraume 
(20) zu definieren, die sich in die Richtung der 
Dicke der Deckiage (2) erstrecken. 10 

5. Vorrichtung zum Hersteiien einer Deckiage (2) zur 
Benutzung in KOrperflussigkeit absorbierenden 
Artikeln (1), wobei die Deckiage (2) mit einer Viel- 
zaht von RQssigkeitsdurchgangen (13) versehen 15 
ist, die sich jeweils von einer oberen Offnung (11) 
zu einer unteren Offnung (12) davon durch die 
Deckiage (2) erstrecken, und einem hautkontaktie- 
renden Gebiet (14), das kontinuierlich um die obe- 
ren Offnungen (11) der erttsprechenden 20 
Russigkertsdurchgange geformt ist, wobei die Vor- 
richtung folgendes aufweist: 

(1) wenigstens einen Schmelz-Blas-Extruder 

(31 ,32), der benutzt wird, um eine mit den Flus- 25 
sigkeitsdurchgangen (13) und dem hautkon- 
taktierenden Gebiet (14) versehene erste Lage 
(7) zu formen; 

(2) eine Form (30), gegen die die geschmoize- 
nen Fasern (40,42) von dem wenigstens einen 30 
Schmelz-Blas-Extruder (31,32) geblasen wer- 
den, der zur Formung von der ersten Lage (7) 
benutzt wird, um ein geblasenes Faservties zu 
formen. wobei die Form (30) mit einer Vielzahl 
von VorsprOngen (35) und Vertiefungen (36) 35 
versehen ist, die abwechselnd angeordnet sind 
und als Formstempel dienen, um das Faserv- 
lies mit den RQssigkeitsdurchgangen (13) und 
einem hautkontaktierenden Gebiet zu formen, 
und die auf eine Ausgabe von geschmolzenen 40 
Fasern (40,42) von dem wenigstens einen 
Schmelz-Blas-Extruder (31,32) reagiert, der 
zur Formung der ersten Lage (7) benutzt wird. 

um mit optimaler Geschwindigkeit zu arbeiten; 

(3) ein Saugmittel (41), das gegenuber dem as 
wenigstens einen Schmelz-Blas-Extruder 

(31 ,32) fur die erste Lage vorgesehen ist; 
und durch folgendes gekennzeichnet ist: 

(4) wenigstens einen weiteren Schmelz-Blas- 
Extruder (34), der zur Formung einer zweiten so 
Lage (8) benutzt wird und geschmolzene 
Fasern (44) gegen eine untere Seite der ersten 
von der Form (30) freigegebenen Lage (7) bla- 
sen kann und dabei die zwerte Lage (8) formen 
kann. die schmelzgeblasenes Faservlies auf- ss 
weist das an die entsprechenden FlOssigkeits- 
durchgange (13) um ihre unteren Offnungen 
(12) geschweiBt ist; 


(5) ein FOrdermittel (33), um die erste Lage (7) 
auf den wenigstens einen weiteren Schmelz- 
Blas-Extruder (34) zu btasen, der benutzt wird. 
um die zwerte Lage zu formen; und 

(6) ein wefteres Saugmittel (43), das gegen- 
uber dem wenigstens anderen Schmelz-Blas- 
Extruder (34) fflr die zweite Lage (8) vorgese- 
hen ist 

Revendications 

1 . Nappe superieure (2) pr6vue pour I'exploitation par 
les articles absorbants de fluides corporels (1). 
ladrte nappe superieure (2) etant prevue avec une 
pluralite de conduits de liquide (13) dont chacun 
s'6tend au travers de la nappe superieure (2) a par- 
tir d'une ouverture superieure (11) jusqu'a une 
ouverture irrferieure (12) et une zone en contact 
avec la peau (14) formee continue autour des 
ouvertures sup6rieures (11) des conduits respectrfs 
de liquide (13), ladite nappe superieure (2) compor- 
tant une premiere nappe (7) formee a partir de 
feuillard thermoplastique et prevoyant lesdits con- 
duits de liquide (13) et ladite zone en contact avec 
la peau (14), et une deuxieme nappe (8) sous- 
jacente a ladite premiere nappe (7) et formee a par- 
tir de toile non-tjss6e de fibres thermoplastiques et 
pr6vue avec une zone sans contact avec la peau 
(15) opposed a ladite zone de contact avec la peau 

(14) et une zone (16) soudee auxdits conduits de 
liquide (13) le long des bords au pourtour de leurs 
ouvertures inferieures (12); caracteris6 en ce 
qu'une zone (25) de ladrte deuxieme nappe (8) est 
exposed dans lesdits conduits de liquide (13), de 
fagon telle que les parois irrterieures desdits con- 
duits de liquide (13), ladrte zone de contact avec la 
peau (14) et ladite zone sans contact avec la peau 

(15) ecartees par lesdits conduits de liquide (13) 
depuis ladite zone de contact avec la peau (14) 
assurent une cooperation ensemble pour definir les 
creux (20) qui s'etendent dans le sens de l'6pais- 
seur de la nappe superieure (2). 

2. Nappe superieure selon la revendication 1, dont 
ladite zone (25) exposee dans lesdits conduits de 
liquide (13) d#inrt les points de contact avec la 
peau se dressant dans lesdits conduits respectrfs 
de liquide (13) mais sans aller au dela de la surface 
superieure de ladite zone de contact avec la peau 
(4). 

3. Nappe superieure (2) selon la revendications 1 ou 
2, dont ladite premiere nappe (7) est hydrophobe et 
ladite deuxieme nappe (8) est hydrophile. 

4. Methode d'eiaboration d'une nappe superieure (2) 
pour ('exploitation par les articles absorbants de 
fluides corporels (1), ladite nappe superieure (2) 
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Stent prevue avec une plurality de conduits de 
liquide (13) dont chacun s'6tend au travers de la 
nappe superieure (2) depuis une ouverture supe- 
rieure (11) vers I'ouverture inferieure (12) et une 
zone de contact avec la peau (14) formee continue 5 
autour des ouvertures superieures (11) des con- 
duits respectrfs de liquide (13). ladite methods com- 
portent les phases suivantes: 

formation d'une premiere nappe (7) prevue 10 
avec lesdits conduits de liquide (13) et ladite 
zone de contact avec la peau (1 4) a partir d'une 
nappe thermoplastique et une deuxieme 
nappe (8) formee a partir de toile non-tissee 
ayant une zone sans contact avec la peau (1 5) 15 
opposee a ladite zone de contact avec la peau 
(14) definie par ladite premiere nappe (7) et 
une zone (16) soudee auxdits conduits de 
liquide (13) autour de leurs ouvertures inferieu- 
res (12); caracterise en ce que ladite deuxieme 20 
nappe (8) est formee en coularrt des fibres 
sous forme liquide sur un cdte inferieur de 
ladite premiere nappe (7) de telle fegon que 
ladite zone sans contact avec la peau (15) se 
trouve ecartee de la surface inferieure de ladite 25 
zone en contact avec la peau (14), et ladite 
zone de contact avec la peau (14), les parois 
inteiieures desdits conduits de liquide (13) et 
ladite zone sans contact avec la peau (15) 
assure la cooperation avec les creux qui 30 
s'etendent dans le sens de I'epaisseur de la 
nappe superieure (2). 

Disposrtif formant une nappe superieure (2) pour 
r exploitation avec les articles absorbants de fluides 35 
corporels (1), ladite nappe superieure (2) 6tant pre- 
vue avec une plurality de conduits de liquide (13) 
dont chacun s'etend au travers de la nappe supe- 
rieure (2) a partir d'une ouverture superieure (11) 
vers son ouverture inferieure (12), ledit disposrtif 40 
comportant: 


fusion (40,42) a partir dudrt disposrtif unique au 
minimum de fusion en soufflerie (31,32) ser- 
vant a former la premiere nappe (7) pour fonc- 
tionner a la vitesse optimale; 

(3) des moyens d'aspiration (41) prevus en 
opposition audit disposrtif unique au minimum 
de fusion en soufflerie (31 ,32) pour la premiere 
nappe (7); 

et etant caracterise en ce que: 

(4) un autre disposrtrf au minimum de fusion 
soufflee (34) servant a former une deuxieme 
nappe (8) et adapts pour souff ler des fibres en 
fusion (44) contre un cdte inferieur de ladite 
premiere nappe (7) degagee dudit moule (30) 
et pour former par consequent ladite deuxieme 
nappe (8) comportant une toile non-tissee de 
fusion soufflee soudee auxdits conduits res- 
pectifs de liquide (13) autour de leurs ouvertu- 
res irrferieures (12); 

(5) moyen transporter (33) pour transporter la 
premiere nappe (7) vers ledit autre disposrtif 
unique au minimum de fusion soufflee (34) ser- 
vant a former la deuxieme nappe (8); et 

(6) un autre moyen d'aspiration (43) prevu en 
opposition audit autre dispositrf d'extrusion uni- 
que au minimum de fusion soufflee (34) pour la 
deuxieme nappe (8). 


(1) au minimum un appareil d'extrusion de toile 
en fusion soufflee (31, 32) servant a former une 
premiere nappe (7) prevue avec lesdites con- 45 
duits de liquide (13) et la zone en contact avec 

la peau (14); 

(2) un moule contre lequel les ffores en fusion 
(40,42) sont soufflees depuis un disposrtif au 
minimum d'extrusion de fusion soufflee (31 ,32) so 
servant a former ladite premiere nappe (7) pour 
former une toile non tissee, ledit moule (30) 
etant prevu avec une pluralite de sailiies (35) et 

de creux (36) disposes en ordre alternatif et 
servant de matrices de formation pour former ss 
ladite toile non-tissee avec lesdits conduits de 
liquide (13) et une zone de contact avec la 
peau (14) et repondant a un apport def tores en 
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